transferred polypeptides were immunolabeled as described previously (7). The primary antibodies were rabbit antimembrane or antispiralin sera (dilution 1:1,000). The secondary antibodies were goat immunoglobulin Gs labeled with peroxidase and directed against rabbit immunoglobulin Gs (dilution 1:5,000). 4-Chloro-1-naphthol was used as the enzyme substrate (7). To quantify the results, the nitrocellulose membranes were scanned by reflexion densitometry and the absorbances were converted to percent cross-reactivity. The data were normalized against the homologous reactions and corrected for the amount of loaded protein. Linearity was observed when absorbances were plotted versus amounts of spiralin in the range from 0 to 1 ,ug. Dot blotting (6) was performed on nitrocellulose membranes with a vacuum filtration manifold. Spiralin was selectively extracted with 0.1 M SB12 (3) in 50 mM Tris hydrochloride buffer (pH 8.0). Samples (50 ,ul containing 2 pug of spiralin) were applied to the membrane to allow protein adsorption. Labeling of spiralin and quantification of the results were done as described above.
* Corresponding author. transferred polypeptides were immunolabeled as described previously (7) . The primary antibodies were rabbit antimembrane or antispiralin sera (dilution 1:1,000). The secondary antibodies were goat immunoglobulin Gs labeled with peroxidase and directed against rabbit immunoglobulin Gs (dilution 1:5,000). 4-Chloro-1-naphthol was used as the enzyme substrate (7) . To quantify the results, the nitrocellulose membranes were scanned by reflexion densitometry and the absorbances were converted to percent cross-reactivity. The data were normalized against the homologous reactions and corrected for the amount of loaded protein. Linearity was observed when absorbances were plotted versus amounts of spiralin in the range from 0 to 1 ,ug. Dot blotting (6) high degree of similarity (80 ± 5%) and that the similarity between the spiralins of the two S. melliferum strains was still higher (94 ± 4%). With a range of 36 ± 4% to 47 ± 6%, the interspecies similarities were lower but nonetheless indicative of a high degree of relatedness. When analyzed by the dot-blotting technique with antispiralin antibodies (data not shown), the samples gave results similar to those obtained by Western blotting, except that the corresponding cross-reactivities were higher. Indeed, antigenic similarities of 92 ± 4% between spiralins of S. citri strains and 96 ± 6% between spiralins of S. melliferum strains were recorded ( Table 1 ). The interspecies similarities ranged from 54 ± 4 to 59 ± 3%, indicating a degree of relatedness still higher than shown in Western blotting. The higher similarities recorded in dot-blotting are probably due to the fact that this technique was used under nondenaturing conditions, while Western blotting was performed after treatment of spiralin with sodium dodecyl sulfate, a highly denaturing surfactant (8) . Though some degree of renaturation may occur during protein electrotransfer onto nitrocellulose membranes, it is highly improbable that full renaturation could be achieved under such conditions (14) .
We have reported in a previous work that antispiralin antibodies play a prominent role (15) in the antibody deformation test of spiroplasmas (16) . It was also shown that a monospecific serum containing antibodies directed against S. citri spiralin was capable of deforming and inhibiting the growth of S. melliferum cells, but with a lower activity. Two hypotheses were proposed to explain this observation: (i) the presence of shared epitopes in S. citri and S. melliferum spiralins and (ii) the presence in the antispiralin sera of antibodies directed against traces of highly immunogenic proteins contaminating spiralin preparations and common to both S. citri and S. melliferum. In the present study, the two antispiralin sera exhibited the same titer with a threshold deforming dilution of 1/320 in homologous reactions ( Table  1 ). The same result was obtained in intraspecies crossdeformations, i.e., when S. citri R8A2 cells were treated with antibodies directed against spiralin of S. citri C189 and S. melliferum BC3 cells were treated with antibodies against spiralin of S. melliferum B88. In interspecies deformation tests (i.e., treatment of the two S. citri strains with antibodies directed against spiralin of S. melliferum B88 and treatment of the two S. melliferum strains with antibodies directed against spiralin of S. citri C189), cell deformations were observed with a threshold deforming dilution of 1/40 (Table 1) . These experiments provide evidence that at least one shared epitope is actually exposed by spiralin on the outer face of the spiroplasmal membrane since the highly sensitive immunoblotting techniques used in the present work show that the antispiralin sera were truly monospecific.
In conclusion, the antigenic relatedness evidenced by immunoblotting techniques between the spiralins of S. citri and S. melliferum is in agreement with the amino acid composition similarities shown earlier (20) . The discrepancy in the results obtained by immunoelectrophoresis and immunoblotting should be considered as only apparent and may easily be explained by the principles governing the two techniques. Indeed, immunoprecipitation in gel techniques is based on the principle of the precipitating antigen-antibody network. Therefore, an immunoprecipitation line may be obtained, in principle, only if at least two or more probably three distinct epitopes on the antigen are able simultaneously to bind the corresponding antibodies. In contrast, since immunoblotting techniques are based on antibody binding by an antigen immobilized on a solid support (e.g., a nitrocellulose membrane), a positive signal may be obtained in such a case by the fixation of an antibody by a single epitope. Therefore, the results obtained for spiralin by the two serological approaches may be reconciled if we assume that probably no more than two distinct epitopes capable of simultaneously binding antibodies are shared by S. citri and S. melliferum spiralins.
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